The contemporary proteiform education system characterised by complexity and dynamism and brought about by the acknowledgement of the diversity in students ' needs, requires 
An Introduction to the Italian Educational Contexts
The social and cultural mutations, the development of technology, the new learning styles and the emerging learning differences of students as a result of physical or cognitive disability, Specific Learning Disorders such as dyslexia, or disadvantages due to socio-economic, linguistic and cultural backgrounds, are some of the aspects which have determined the complex situation, characterising the Italian educational contexts (Rivoltella & Rossi, 2012; Chiappetta Cajola & Ciraci, 2013; Sibilio 2014) .
In addition, in line with the international developments of the time (Green, Wolf & Leney, 1999) , the process of decentralisation and autonomy of the educational institutions that was initiated in the late 90s has delineated the shift from a monocentric to a polycentric system. This has favoured the development of a scientific identity of didactics, defined as the science of teaching, which in turn brought about a greater focus on the centrality of the role of the teacher in the teaching-learning process.
This centrality finds its basis on two levels. Firstly, the ongoing research on enactive didactics (Rossi, 2011) , neurodidactics (Rivoltella, 2012) and simplex didactics (Sibilio, 2014) ; all sharing a common view that the learning experience, is complex, systemic, adaptive and transdiciplinary. Secondly, in the most recent regulatory actions 1 that to promote the processes of inclusion of students with special educational needs, priority has been placed on the preparation of teachers able to promote inclusion through their choices of instruction.
As a result of this scenario, what gains relevance is a complexa quaestio, which oscillates a between tradition, innovation and the capability to bring about change. Within a systemic perspective, the professional quality of teachers has been found to be highly correlated to school performance and students' with educational and social success (Darling-Hammond, Bransford, LePage, Hammerness & Duffy, 2005 ; Organisation for Economic Co-operation and Development, 2005; Rivkin, Hanushek & Kain, 2005; Schwerdt & Wuppermann, 2011) . In fact, unless teachers possess the essential tools to interpret the didactic processes, they are not able to reflect on their work, on their teaching and on the ways with which the latter can improve the teachinglearning processes in order to become aware of the quality of their own competencies.
In the proteiform reality of Italian educational contexts, an educational investment is requested from teachers through the development of different and efficacious strategies of problem solving and through a flexible and creative organisation of their didactic itineraries. The ultimate aim is that of responding to one's own professional needs, meet the requirements of each and every student, and bring to light their potential, removing any obstacle and learning barrier and favouring full participation in school (World Health Organization, 2001 , 2007 ; European Agency for Development in Special Needs Education, 2012). Hence, creative thinking, intended as an instrument to create deviations from stereotyped actions, may offer a new perspective if applied in educational experiences embedded in the construction of teacher competencies. As a result, this could reveal itself as an interesting strategy to decipher and face the complexity and the plurality of challenging situations (Canevaro, 2013; Sibilio, 1 Since 2009, following the approval of the Convention on the Rights of Persons with Disabilities (2006) , in Italy the prospect of full inclusion was endorsed and, as a result, a series of regulatory actions have been issued. The Law of 8/10/2010, n. 170 and the Guidelines of 12 July 2011, in addition to defining the Specific Learning Disorders (SLD), provide evidence of the importance of the shared responsibility of all teachers in the preparation and implementation of the educational plan envisaged for children with learning disorders, thus restoring to teacher training a prominent role. The inclusive strategy of the Italian school is outlined in the Ministerial Directive of 27 December 2012 and in its Ministerial Circular March 6, 2013, n. 8: This document, based on a global view of the person with reference to the biopsycho-social model proposed by ICF (World Health Organization, 2001) , provides a precise definition of the concept of "Special Educational Needs" (SEN) and places special attention to increasing the skills of teachers through the activation of specific Masters courses and professional development courses.
2014).
Such cognitive flexibility has constituted the leitmotif of a plethora of research on the theme of creativity (Guilford, 1950; Mednick, 1962; Torrance, 1966; Beaudot, 1977; Boden, 1990; Gardner, 1983; Runco & Richards, 1997; de Bono, 1998; Goleman, Ray & Kaufman, 1999; Runco, 1999; Sternberg, 1999) , from which a number of interesting reflection emerge regarding the possible didactic application and educational implications of such theories. This has also been supported by international scientific literature aimed at exploring the creative aspects among the identification of teachers' core competencies (Argyris & Schön, 1978; Schön, 1983; Van Manen, 1993; Ghaye & Ghaye, 1998) .
Creativity, Simplexity and Vicariance: a Brief Literature Review
In the last decades, the recognition of the potential of creativity has been gaining momentum. Creativity, is intended as "a typical process of the human brain naturally structured to think creatively"(my translation) (Cesa-Bianchi, Critini & Giusti, 2009, p. 14) , and not merely as an innate talent, it is an adaptive procedure determined by the necessity and characterised by the elaboration of multiple solutions, which are new, original and not predetermined (Guilford, 1967; Goleman, Ray & Kaufman, 1999) . The peculiar element of creativity is flexibility, which allows the individual to see the same thing from different points of view, to respond with ideas from multiple categories and to confront oneself with changes, thus allowing to put in action a "contaminated" thought rather than an autarkic one (Runco, 1999) .
As a result, what emerges from this reflection is the possible didactic application of the theories on creative thinking within the perspective of simplex didactics. Alain Berthoz, physiologist of perception and action at the Collège de France, proposed the theory of simplexity, which is based on the assumption that the solutions elaborated by living organisms to decipher and face complexity can be considered applicable to the entire class of complex adaptive systems (Berthoz, 2012) . This, in turn, provides new keys to interpret the didactic phenomenon and enriches reflections in pedagogy through a variety of inputs. Indeed, in Italy, the concept of simplexity led to the proposal of an analogy between didactics (intended as a complex adaptive system) and living organisms. Through the didactic application of its properties, which can be considered as simplex tools, and the principles, defined as simple rules, this concept emerged as a significant opportunity to face the dynamism in the educational contexts (Sibilio, 2014) .
Taking into account the theoretical reflections on creative thinking and analysing the concept of simplexity coined by Berthoz (2012) , it is possible to identify significant analogies between the two fields. In fact, among the principal characteristics of creative thinking are flexibility, adaptation and detour (Guilford, 1967; Goleman, Ray, & Kaufman, 1999; Cesa-Bianchi et al., 2009; Runco, 1999) , identified by Berthoz (2012) as simplex properties and principles.
According to Berthoz (2012) , the adaptation of living systems requires flexibility and the disposition towards change: "an organism must be able to resolve a problem, perceive, capture, decide, or act in several different ways (vicariance) to adapt to the context, compensate for deficits, and face new situations" (Berthoz, 2012, pp. 9-10) . Within the didactic field, flexibility and the adaptation to change are simplex tools which allow teachers to disentangle themselves from the multiple challenges experienced, finding within the challenging situation the opportunity to widen their knowledge through action and to be more open towards different adaptive solutions to avoid getting lost in complexity (Sibilio, 2014) .
Alain Berthoz, among the simplex principles, identifies the detour principle as the ability to replace a simple variable one wishes to control with a more complex mix of variables, called composite variables. Taking detours may seem more complex but it actually results in a more simple and efficient control of the system (Berthoz, 2012, pp. 18-19) . This principle in didactics responds to the need, embedded in teaching, to search for diverse approaches in teaching, which offer teachers a multitude of solutions that aim at offering more control on the system. These solutions allow the application of the didactic objectives through routes that are not linear and open to change (Sibilio, 2014) . In didactics, the detour principle, which can be considered as the manifestation of creative thinking, is aimed at identifying operational strategies that, inhibiting and refusing immediate solutions or those which come as a second nature, to give the teacher the opportunity to identify courses of action able to favor the learning process, even if this may seem more complex.
Inextricably linked to the detour principle is the simplex principle of vicariance: a detour intended as a form of creativity that renders possible thanks to diversity (Berthoz, 2015, p. XIV) . This precious tool of living organisms is characterized by an abundance of meanings: its roots stem from the occasional substitution of the curator and the bishop, its semantic field has been widened to embrace the concept of the greek word mètis and further on its meaning developed into the capacity to create, to innovate and to interact with others in a flexible and tolerant manner, substituting a solution with another to solve a certain problem or to use the said solution to solve another one of a different kind (Berthoz, 2015) .
In every individual's experience, vicariance represents a powerful adaptive and learning tool. In this respect, Berthoz postulated that "leaving the subject the freedom to find his or her own path […] means recognizing the diversity of each and every one" (author's translation) (Berthoz, 2015, p. 129) . Within the didactic field, the recognition and capitalization of differences, was understood as resources and as elements of positive uniqueness and originality, constitute one of the fundamental values of the inclusive teacher (European Agency for Development in Special Needs Education, 2012). Everyone has his or her own way to learn and as Berthoz affirms "the challenge for learning and teaching is not to find a good method, but to discover the more suitable method for each brain" (author's translation) (Berthoz, 2015, p. 132) .
In order to find vicarious solutions, the link between memory of past experiences and future scenarios, is fundamental. In fact, vicariance is driven by the projection towards the future (Berthoz, 2015) . Therefore, teachers may well anticipate the outcomes of their actions through the capitalization of their own previous experiences and through the identification of their students' needs with the aim of anticipating and resolving a series of complex problems. Vicariant creativity does not limit itself to a mere delegation or substitution. To discover new ways to solve a task, the capability of looking at things from a different perspective by decentralizing oneself is necessary (Berthoz, 2015) . Hence, teachers need to be able to change their point of view in order to face complexity within educational contexts and to guarantee the students' educational success.
Simplex Workshops: An Action-Research Proposal
In line with the theoretical reflections on the possible applications of creative thinking within a simplex didactics perspective, the Department of Human Sciences, Philosophy and Education at the University of Salerno has initiated a project with the Regional Office for Schools for the Ministry of Education in Campania with the aim of planning and delivering a series of simplex workshops. These workshops are aimed at promoting and developing problem solving strategies, first of all among teachers, and successively among students, to face the complexity of the teaching-learning processes.
Objectives
The project "Simplex Workshops: methodological and didactic approaches to develop metacognitive strategies to face the complexities in educational experiences" aims at delineating innovative, flexible and differentiated didactic interventions utilizing simplex didactics as guidelines and putting in practice a form of vicariant creativity. The activities to be presented are inspired and designed on the basis of recent literature which supports and advocates the importance of developing creative thinking skills for effective problem solving, as outlined earlier.
Methodology
The activity proposed is a series of workshops on simplex didactics aimed at teachers and students in their third year of primary school (8-year-olds) 1 in 1 The choice to work with third year primary school children stemmed from the National Curriculum Guidelines (MIUR, 2012) which delegate to primary schools the responsibility to create educational opportunities able to give value to metacognitive competencies in teaching-20 schools in the region of Campania identified by the Regional Office for Schools for the Ministry of Education in Campania. This project will be based on action research aimed at investigating some forms of didactic applications of simplexity. Through the activities on the properties and the principles proposed, besides constituting an original opportunity to reconsider one's own teaching methods, teachers will be enticed to control and monitor their own teaching to orient it towards the students' success. Meanwhile, thanks to these new teaching strategies, the students will be able to develop effective and flexible metacognitive strategies. The research project is a descriptive study stemming from a scientific collaboration with Alain Berthoz, and is articulated in the following phases:
 A literature review on the current need of innovative, flexible and creative teaching strategies; on the possible teaching applications of simplexity; and on the importance of development of metacognitive skills;  Initial collaboration with the schools and teachers. This includes:
o a meeting with the school directors and the teachers involved to identify the students' educational needs; o structured interviews aimed at identifying the teachers' knowledge on the themes of flexible teaching strategies for the development of the students' metacognitive skills; o a short teacher education course consisting of three meetings to introduce the paradigm of simplexity and its possible applications in teaching; o a meeting with the teachers to discuss the contents and the structuring of the activities to be held with the students;  Preparation of the teaching resources to be used during the workshops, focusing the attention on the specific themes agreed upon with the teachers and aimed at meeting the students' learning needs;  Implementation of the workshops;  Recording, analysis of data and evaluation of process and outcome;  Outcome evaluation.
Expected Results
 Development of metacognitive strategies which favor di teaching-learning process through the application of simplex properties and principles;  The creation and planning of creative, innovative and flexible teaching approaches through simplex workshops. 
Teaching the Native Language through Simplex Workshops
Communication in the mother tongue and communication in foreign languages has been identified as the first key competence for lifelong learning in the Recommendation of the European Parliament and of the Council dated 18 December 2006. This entails the capability to express oneself and to interpret concepts, thoughts, feelings, facts and opinions in an oral and written form and to adequately interact in creative ways on a linguistic level within an array of social and cultural contexts, to include education and training, work, everyday life and free time.
The native language is the first tool for communication and access to knowledge. In fact, the development of language competencies can be considered as the condicio sine qua non for personal growth and active citizenship, for critical access to all cultural aspects and to succeed in school life (MIUR, 2012) . Reaching these transversal objectives, inevitably establishes that for pupils to learn their native language, be it Italian, Greek, French or English, all teachers, independent of the subject taught, are requested to take on this responsibility.
In Italy, language learning occurs within an anthropological scenario characterized by a variety of elements:
 persistence of dialect, although unequal and diverse among regions;  the richness and variety of minority languages, for example German in Northern Italy;  the coexistence of multiple languages from all over the world due to the high incidence of immigration;  the presence of spoken and written Italian with very different levels of mastery and with marked regional variations.
All this means that in the experience of many children and youths, the Italian language is considered to be a second language. The constant attention paid to the progressive mastery of Italian therefore implies that language learning must start from the language and the communication skills that students have already gained and takes into account their development not only in terms of the betterment of academic performance, but also as an essential skill for life.
On the basis of such reflections, the simplex workshops may provide a methodology through which teachers can promote the development of metacognitive strategies for the acquisition of language competencies among third year primary school pupils, by exploring flexible, creative and non-linear teaching itineraries. The following are some examples related to the teaching of polysemic words. The objectives, in line with the 2012 National Curriculum Indications, are the acquisition of lexis and reflection on the use of language.
Two phases were identified:
 a detailed analysis of the activities and exercises proposed in text books adopted in schools was conducted (phase 1).  on the basis of the ideas identified, the activities were reformulated diversifying the language and adopting them as a possible application starting from the application of simplex didactics (phase 2).
Phase 1
Taking into consideration the activities and exercises available in the textbooks used in schools and with the aim of familiarising students with polysemic words, the following exercises, structured on a gradual increase in the level of difficulty, can be proposed: Exercise 1. With the help of their teacher the children can observe some images in which the polysemic words are presented. Comparing the drawing and the written text, would not only facilitate learning but promote linguistic reflection.
The first example could be on the polysemic word "albero":
 pianta dotata di un tronco verticale in legno, di ramificazioni e di foglie [A plant with a vertical trunk, branches and leaves] (Treccani, 2015) ;  asta verticale che regge le vele delle navi [vertical axis that holds the sails on ships] (Treccani, 2015) ;  schema grafico che, con le sue ramificazioni, indica rapporti di derivazione (ad esempio, l'albero genealogico) [graphic scheme with branche sto indicate the relationships among the variables e.g. family tree] (Treccani, 2015) . Exercise 2. After the first activity, which is mainly explanatory and observational, a more operational activity follows. The teacher presents two sentences with images and word balloons containing polysemic words asking the children to identify the polysemic words and to explain the meaning depending on the context. The polysemic words could be:
 "Banco" (1. banca, istituto bancario[bank]; 2. mobile composto da un sedile e un tavolo anteriore d'appoggio [bench]) (Treccani, 2015) .  "Guida" (1. l'azione di guidare [to drive]; 2. chi, per professione, accompagna i turisti nelle visite ai monumenti, ai musei, agli scavi archeologici, etc. [tourist guide]) (Treccani, 2015) .  "Passato" (1. il tempo ormai trascorso e gli avvenimenti che in esso si sono verificati [the past]; 2. preparazione a base di verdure, patate o legumi [puree]) (Treccani, 2015) . Exercise 3. The last activity could be the following: ask the students to observe two images representing a polysemic word and elaborate one or more sentences with both meanings. For example the image of the words "saggio" and "divisione" may be introduced: 6 7 8 9
 "Saggio" meaning "persona dotata di saggezza" [wise man] and "prova che si affronta per dimostrare le proprie attitudini, la propria preparazione e competenza in un determinato campo o settore [show/soiree organised at the end of the school year" (Treccani, 2015) . Figure 5 . The Polysemic Word "Saggio"
 "Divisione" meaning "l'atto di dividere, sia facendo due o più parti di un tutto, sia disgiungendo o separando cose o persone che erano unite o costituivano un insieme unico [divide meaning separating two or more things that were a whole]" e come "una delle quattro operazioni aritmetiche elementari [to divide in an arithmetic operation]" (Treccani, 2015) . In the successive phase, in the light of the activities proposed, the simplex principles were applied. In this article, two principles are presented. These are inhibition and the principle of refusal and of the detour, two principles which Inhibition and the Principle of Refusal. In the case of polysemic words, this principle may be used when the student, having acquired the concept, is asked to reflect on the possible meanings in terms of the possibility to confirm the knowledge of the different possible meanings, also through the conscious exercise of refusal and inhibition. Exercise 1. To verify the acquisition of the concept of polysemic words and to exercise the principle of inhibition and refusal in a conscious manner, children may be asked to reflect on different stimuli presented on a series of flashcards. Exercise 2. Flashcards with word bubbles containing polysemic words can be presented to the children, asking them to identify the polysemic words in the drawings and then give an intentionally wrong meaning in the context so as to use the principle of refusal and inhibition consciously.
The words could be the same used in the previous exercise: Se l'autista guida e la guida per professione accompagna i turisti nelle visite ai monumenti, ai musei, agli scavi archeologici, allora ogni autista accompagna i turisti nelle visite?
[If the driver drives and the torsi guide takes tourists around a city to visit museums, can we say that a driver takes tourists sightseeing?] [If the preparation of vegetables, potaotoes and legumes is called "passato"(puree) and that which has already happened is defined as "passato" (past), then a vegetable puree corresponds to what happened in the past] Exercise 3. The last activity could be that of identifying, through the conscious use of the principle of inhibition and refusal, the errors presented in some of these sentences explain the reasons behind their answers.
 Il "saggio" è una "persona dotata di saggezza" che si affronta per dimostrare le proprie attitudini, la propria preparazione e competenza in un determinato campo o settore [correct definition of wise man] (Treccani, 2015) ;  La "divisione" è "l'atto di dividere, facendo due o più parti di cose o persone che erano unite o costituivano un insieme unico [correct definition of the division in the sense of creating two or more parts out of something which was a whole] (Treccani, 2015) .
The Detour Principle
In line with inhibition and the principle of refusal, this principle may facilitate the identification of the meanings within specific contexts, inhibiting immediate and apparently adequate solutions. Exercise 1. Students may be asked to define a polysemic word in at least three ways, on the basis of the detour principle, suggesting that this could be done in 
Conclusions
The complex situation characterizing the current Italian educational settings, calls teachers to make a real investment in their education and training through the development of viable strategies and problem solving and through the creative and flexible organization of didactic processes. The production of new ideas, the ability to approach problems in an innovative way, flexibility, adaptation to change and the ability to find detours are not only the characteristics of creative thinking, but also to coherently fit with the aim and principles of inclusion and the prospect of simplex didactics.
Currently, in Italy, there is no obligation to carry out specific training paths aimed at exercising creativity, with the exception of specialized courses for teachers trained in special education (Ministerial Decree 30th September 2011), reserved for teachers already holding a teachers' warrant.
It is therefore necessary to reflect on the need for the possible planning of specific training paths aimed at teachers to acquire the ability to find and apply detours. In this sense, the simplex laboratories, aimed to promote and develop problem-solving strategies in teachers and learners, are considered an original and "vicarious" attempt to find alternative methods of teaching action to deal with the complexity of the processes of teaching and learning and to ensure the educational success of all learners.
